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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m"^ of rock mass is used for each m^ of oily 
then, for example, a porous shale rock of 300,000 m'^ is formed during 
one year in the production of 20,000 m'' of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating {electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 



Page 3 



catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12_, on which is overlaid 
a stratum of limestone _14 and possibly a layer of soil A number of 

exhaust channels 18_ are connected to gas outlets 20, drilled through 
limestone and shale. The heating elements 10^ and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20^ belonging to such a row are 
connected to a manifold 24_ via the connecting pipes and shut-off and 
control valves, respectively, 22^ , _23, A larger manifold 2_5 for a number 
of manifolds 2_4 unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26^ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0. A pipe 22_ from the tower 
washer 2_7 also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 38_, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines i2_, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows £8^. The 
line 50^ in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 3 50 and 
400**C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 2j0 in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 5_2 on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4, In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 5_6 and 
a manifold 58_ from the outlet channel 6_0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 21 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2A. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 20i. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4_0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56^, 3j4 and the section 42-44 
in the shale rock, partly a circuit including passages 1^/34. and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduc tion, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0*" or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis- Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenat ion of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff eroljeaktiebolaget, Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered, 

4. A process as claimed in any of the claims 1 to 3 , char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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SVivWsKA sK' iM-'h;i;(M;Ji:A k i'ii :i;nLA(;i7J\' ()Hi;i;i;u. 



StitL vi(L ror;;asiiiii^ av oljelViraiMlr sU i IIVi*Imm'<^ in situ iiiiiler t iilfr>rui)Ue 
av vilriiic ;^enoiii i ski f1< rliiM';;:4'l iippta^iia kaiialer. 



IM'liM iinrt:: 



r ppl imi iii-cti Ii;iiirt'ii" sii^ till c'll s;ilt ;iU 
rr;imNl;ilI;i sk i I fcrtjl j ji, ij;iscr;il |ia ii|i|)vai niniMf^ 
;iv sUil i'ci Uoi i^ct ul;in l'urt?^:'iciulo lit l)i vt iiini; 
:iv Nkillcr, v;irvi(l ilc j;ciU)it» u jt|>v;irimnnm-n 
I raniluilljulc <>1 jcl tU iiiuk' f^;ist'i u;i ;i vlii i;sn;is ur 
licif^ol i;ciuim i (lcls;iiiim;i ;mhr;i';l;i kniiMlcr. 
I'r ^Mscnia IraiisUil (l;nii;'i sad;iii:i (U lar av 
(iL'samma, vilka ut;;i>ra si; ill fiolj an. iiiiiltM- a\- 
!;ylniM^ ^ciiotii Uoiulrns.il imi. 

\'i(l iijtpN fuiiniiiii^cn av ell >Iv i I fcrljci slur 
\ iij a v^asniii^cii av lifliiUli^a i^ashild.-m- 

(ic suiislanscr cii Imrl I i ^mNimrl -.w c\\ \ iss ni.i- 
lcriahn;iiii;(i, soni alllsa i iL;ast'in*in :i\'L;ar lie 
Itci'^ifT i»a liUnaiulc .^all itan I. cn. \itl a\^as- 
iiiuL; av slciikol cIIit vcmI, di-Ii i saiMlli;L;a drssa 

tlivarsU'ir cn mrr rlk-r iniiulrt* [nn t'is csttmjT^ 
av (It'L urb|»rmJL;lii;:i inal ci i;il« l. Del IvV.n - 
andi' m;itci'ialci, (kiirsl di-l Ufslar as knk.s 
cller tral;ol, har m*iunii sin |n)i-r)>;i strnkiiir 
ulonKudcii lli^l stura I'tW" L;ascn alkmnlii^a ylui. 
Drl har nu \ isal si^, all avcn skit rci UitksLn. 
(i. \'. s. i delta Tail ticl a\L;asailc sk irt'ciiici- 
Ljcl, liar on puios sliirktur nie<l jnyckct slora 
ylor. Ifitktinili^a for ^asi-r. Samlidi^t har skil- 
Icrkttkscii i iimlsats till den vaidiL;a kokscn 
oiler U:ikolel cn luyckot slor askhall, (i. v. s. 
rest av ickc J»rannljara Ilcst;^ndsdclar oidi sjur- 
cicIlL I'or svcnska ftWiiAllandcu upp^i^r till (nii- 
kring 7ll % av den iirspriin^li^a skifforvik- 
Umi. SkilTcrkokscn innchallcr l»l. a. t. ox. nli- 
ka jiirnforcnin^ar nch hoi del andra lu:- 
staiidsclolar, stnu i koniakl incil nlik:i ^asiM' 
aro u|:{nadc^ alt i c^oiiskap av katalys:diir pa- 
vcrka rcaktioiUM* i ^asoiiia. 

\'id diickt av^asnin*^ av skiH\*rlKr;;ct npp- 
slAr under fori •^acmlc f ^^unslailili^^ av skil- 
l'or<dja inyokcl stma vtilynior av uppviir nil m ii 
av^asal skifferl)cri5 hc:>16otidc Inivudsak tif^on 
av skil'tcrkoks. Stun li^^cr kvar oi*idil»al i si- 
nji urtka luf^cr, men soni ^cnoni a v i^asnin^on 
blivil uinliiidat lilt cn enda pnius jnussa Train- 
blappli;; iiir yasor i alhi riklninKar. Darcsl six- 
lunda for vurjc nj' oija il^ir onikrinj^ 15 
ber^jnassa. Idldas t. ex. under cit ^rs tid 
vid frauislalhun^ av 20000 ni' skiffcroija ell 
porost skifferbcr^; oni aOOllUO ni'. Under sjaKu 



Ljti n^>l rmn . 

!( irt;aM» ini;sproccdurcn av sUilTorojjan anoi'd- 
nas inoin sk in'orl>orgcl on lAn^saint Iranifil- 
skri<iande vanncfront. diir siU'iil orp;an lor 
n pp\ ;trninin^;i*n (clcktri.ska viirjiiocloincnl ) 
sniii a\ li»p|iskan:der f(ir ^^asornas avlerining 
succcssi vl saltas i vcrksandiel. 

I ijipl iniiinj'en avser alt auvan<la dofi ]k\ sii 
s:il| utiiildado slora porosa sk ill ei"k< sniassaa 
s;is«.iM i'li kalalysalor Idr inlcdandol ;iv \issa 
fuiskadr koniiska roaklionor inoni donsaniMia, 
alll nird avsikl alt fianist;illa (iiika snljslan- 
^<'t Miidri niodvorkan av k .d al vsah irn ifi;\^a. 
Ihii Nid idii\Uj;is do natnnd;t i^askanatoi'iia, so- 
d;iii do \lnlal alt I {;iii st L;ora s<>iii a\!it|i[) Tor 
vi< 1 11 ,-i I ,! i(*L;:tsoi ila, ;i\ on l iir lilllDrscI ;i\ feasor 
(ill sk ill i-rliori^ol. S;inilidi;;[ kiinna andra dy- 
lik;i fv.iM.drr anviindas avicpp ;iv s\iilrs- 

prftdnklri* I rantsl al Ida innin s k i iTrrl htuoI un- 
doi' nH*d\ (Mk;jn av <Ion av sk it Ifrk ( »k sen hii- 
dadi* k;d;ilysalorn. I'ai del kanalor hiitlar sa- 
liHit s tillii|)p iill skil'toi kiikscM. ooh an<lra ka- 
iiahr avl»i|ip t'i;in dcnsannna, vaivid ^aser, 
S4IM1 uadLi try ok nod It Was i hornet ett st al- 
to, kuiiMii avlTMas ur dotsainnia cit annat 
.sl;ille. (iaser koninia hiirunder i kt)nlakl nicd 
kal al \ s;dorns ylor ooli |)avi'rkas av dosan»- 
nia |i;t sadant salt, soui lictin^as av lorliandci) 
varan*lo kctniska och lysikaliska I'oiliAl lan- 
((on. 

I ' |tprinntnL;or) skail nedan narmarc licskri- 
vas nndrr lianvisnint^ tilt a Idlof^ado ritniuf^ 
snni o\oin|iel visa<le id lorin^sfnrot lOr sattols 
^;enond<irando, varvid tiven y llorli^aro. »ip[)iin- 
nin^i-n katinoleok nando (•;;ensk ;ipor skola nn- 
Kiv;is. 

I \i.sar nior cllcr Mninlr'' sohonialiskt 
rtl si; it It- rite r^. inriitlat Inr rranistatlnin;^ av 
skii rcrol j;!. soil I vtM tikalsekl ion. 

I'i^, 12 visar ell dia^rait) an^ivande leni])e- 
ratui riM'dolninf;en inoni sk iflci Ihm>;oC. 

A rilnin;;en helecknar !l) ell antal varnie- 
olontent. S4)ni iiro anltrap^ta pA janu»a nicllan* 
riiiu i skifterherf^ct 12, pA villvot ar overhif^- 
ral ett lager av katksten 14 sani» evenlucllt 
ell joidlaj^er 10. Et* anta! avt^j'skanalcr \H siix 
i forhindolse mod genoin knlk orh skitfcr ncd- 
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2;i ;inslut. 
'-n slorro siiin- 



•••nrMde .::as:,vIo,.|, 20. VHrnicclcnorUcn lOorh 

.y<lor cfUM- var:,Mdr:, i vinkol .nod ntnin.5- 

; i'lvo over ((irlMniU llci or 2 
nings- rcsp. re-lorin-svcn( iicr 
.ia till I'M yniiilin^sk:in:)l '>4 
:mf<sk.n:,l 25 (or vH rierlln' s:Mnl in i^sk:, n.l.r 

M forrn.r doss, , sin tur nu-d .n knndcnsor 
iC> ooh ell tvM(l<M-n 2/, v:,ri skincr.djo.-nsrrn;, 
^'a f<.nl .:;lt ncdkyl.s och i n.ojIiMis?;! n^An 
:H'rrKu fran kondcnscrhar:i nljebeslAndsde- 
nr. Knndensom 2f». vilkcn ;ivcn knn ul-uris 
-V resp onifuIlM :.pi>iirnUir lor nnnnn kc.nisk 
'ohandlniK :iv sk ilTcioI jo^ascr I. ex. avskili- 

:»v svavol cllor ;,ndrn ld|H(,(hiklrr i drss' 
:r ^cnnni on lodni.i^' 2S anslt.ten till en uun- 
:.mlin^^slHd.4M;,re IM) for oljaa. I dennn he- 
iaIUirc niynnar avou en ledning ;i2 fr:\n IviK- 
orncf 27. Fr;^n en srcnlcdninf^ :i4 knnn./o,) 
.01 av do icke kondonsorado ^ascrna avConis 
enoni on iedning 30. i vilken ar insall en ven- 
i .ii*. n»r Ml aiivandas soin bransie eller for 
iidra andninAi. Ln annan de( av gaserna f^e- 
v^rnslronima en komprcssorantirdninff 

I en soktif>n av skifferherget bej/ransad vin- 
-IralUnot ritiiinasidnn^t av pkiri t^enoin lin- 

"Ma 42. 44 antat^os i)yrol>iien, d. v. s. en un- 

r varntetillfnrsel forsi|i;^r;\endo nvbildnint' av 
..tffcrMascr vara avslnlad. X'arniclillfr.rNeIn 
:I donuMiton 10 bar bar alll.s;\ avbrulils I 
allot ulvinnos for ni;onblicket on seklion av , 
-iffotbcr^'ct. bei^ransad av iinjcrna 44--l(> | 
.^^•r^ov:\^on fiirutsaltos alllsa vandra i rikl- ' 
.-M.t^on av pilarna 4,S. fJnjen aO i fi-. 2 roi.re- I 
•ntorar tenipcrattirfordclningon i' do bada 
kliononiH. V\d litijcn 44 kan I erupcral 11 ron i 
'va nppniitl ctl vardc, 4neilan ;iaU— 400' C 
rKradesvis ond<rin^' C. I^enipcraturcn 

der Mcnonj processon en\iu[ nppf inniniren i * 
.'Mtnf^ inol linjcn 42. 1 

Nfrdafi knnaiorna 20 i srklitmon 44 ■ 40 | 
^nsiKora soni avlopp fur <lo i donna sokJion I 
vtinna sk if fcr-ascrna. bar minst en rad dy- I 
-^o.n ar bcbif^on vid seklionens 
44 bakkanl. sell i varniovatjens riklnhiy 
:^'At pilarna 4M. ,nU soni j ritnin-on -ivils ■ 
■vrUnm^cn 52. nnsintils till k..M.prcssorn.s 
try (csida via on sandifi^skanal 54 I .'is- 
.'••'•na '.2 brin-a<: s.^hirula do fran lodnrn^'. 
(4 kcnnnando -asorna alt alorstronuna Hit 
redan av^a.sadc skil Torber-ot inr.ni unira- 
hnjorna 42 oolv 44. Kn dol av dessa 
rslroriMuande -asor ktuMUi aviodas -onu.n 
.-'vlnpp ,ih ooli en sandin-.Nkanal f,.S frAn 
kanalon 1.0 inoni dotia .Mnr.ado. iV.r alt of- 
lainpli;^ bcbnndlin- -omimu kondon.sal inn 
tvatlinn^r ellor andra prooossor nvlli-.'o- 
''<"sp. itcrlodas till loilnin-on :tl. I'void i7ri|| 
kandorna bO ^;„a b. .pknpp|.,,lo ..u-d 
^'»n-slodnin-on 24. Uoston av ^asrr.i , knn- 
iindor forlsalt .Iionifiin^ inm,, sUdlrrbor- 
" l.*'i:rif.-ar i pilarna. \H riklnin:; 

' k..nlak( M.rd .skUlerboru inon. .ok- 



k'unpi-oss, ,| II 



""H-n .14. .in. ,1;,, .,,.|u..„, •„,„,„..„ ,, .,,,n-,,. 
;er«et p^l^d,- ,„•„ ,l..„. ,,,ls.., .Nid,.,,,, J, ." ,. 

(•Onoiii ;\sl.i(l|<,„„in:Mnl,| .,v |j| 
ll-yc-|<Slc«ling Ik.s :^:.sr,M;, ,.||,.,. 

eU l<,elsl..,.|. ,„,,l tv:. l..r..rcMin^ar..|,.k 

<" Uvls MnslMl.M, I ill ,.,.,„:, .".r,, '.i , ,.,,„, 

I I<i0ls innH.-.II.Mi.lr |..,s.;,urn,., ( ,s ,,..|, 

I ^!0 s.-Uinncrn:. I'J l| ,.,„ I| |,; i,„„„ ^^[,1 

" HH. kon.lr.is:,!,.,,, ... I, lv;,||.,iMH |„,|,i.,s |,:,n 
oljan bnnsxs s:.l,..l-s ,.„li,, „,,,;n„„i„,,.„ 
j KenomslroiiiiM.-i vMi i, , |„.,.,.,.| ',|.|,. ,|,. , , 

'i'l l-l'^.n. lr:,Ms,„„', ,' 

.ljc^..sor fi An .U,H,-, l,v, ii„ u.„„|.. ,s,„ 
;'««n.ngon «on,UM ,l..„ s,..,l v., |<.„. 

K'=.MT komm.-, ...Il |M,.s|,.,,,. \ ,j,,..,„ 

.•;|...lv.-rU;u, :.vs,.s ■•,.m-II,., I i.i „,,|,| i,,,,!,,..'. 

Ul jivcil en .uu,:.,, v..,K:,... Vi,| .-.11 -'liHcnn. 

sl.. lmno Mu-.l .v;;:,snl„,.,in.M i skiliv' l,..,.... 

upi.ko.mncr :,lil,.| p.". •■■.,„ul ..v ,|.-. ..v,.,„.vrk 
OM. rAdor , l.cr.,,.| v,.l ,, v ,;...snin.^.„ ..„ .lcl |,„-; 

luster p„„,,, H,sl.i,.|<:..„. ,„,„„ l„.,-;;ot „,.,, „,.,| 

Derget och (fcr7rr?F1:,y, .„K- UMlklKTirrl Ir j sh. 

.>wlc f,;„„..l;.IM:, nl „ ... k, „„„„,, 

;"M sa .SM,;n.i.,n,„„ „| , |;if.,..,,.„ j 

.S|>n<-kor , ,„:.rk. n on.,,,,,;, .1. i| i,., lu-ri^H l',,. 
igt upplinnin-cM lyll.-s ,■,■,(:,, i .-.vyas.-,!' sk ifl.'-r- 

l-erg ,„c<l tiUhj^il,, ,v ..„ , , , 

scr (Jar dljan redan iil\ imnils n,.| I i. k i-c 
Noin <i;iryid alll f,.rt:.r:,„d,. Mpp.|-„. k,..„„r..r 

ukc m.u-hi^lla naouM ..Ij.,. M.i.i^,. „ 

"li!4t irpplitimi.m-i. dm l..r.|.lr... all oljef.T- 
Itlsler Mt-nOM. lacka.i;,- i inarkvlan n.insk:.. 
\ Id oljculviiilliiii,' iir v;kiH, r kail d.>| ui- 
•'" '"'""'"dr pa dr I,., -raliir.M .„|, 



ll'.vck. variindri' 



P.M,.Kv,l. |,,.(;;;,r. .i\,.,lV, 



I'^<'M.ndr pa drn b:,.,M,|,H. ..hmI vilkon m.,.- 
varnnnn-o.. av .skiHrr„ .^oa..,n(V.ros, pvr.llv- 
M'M X*;n,„MlV.rrs undrr ;,v .1.. rvMkaiivL;, orb 
»<C.n,s;k:, bohn^^rlsorn:, ..•:;h.r.M|r iV.rba II :. n d< r, 
v» all obka vnbsl.n.srr .Hbil.L.s , HI kvanl.l;,- 
'M I'.dauslnrbMll.-.Mdr till v:M.M.dr;.. S.dund. 
k.m son. osoM.pol ..nl;,;::,. ,,l in • ., , ul- 
»;« <l:««»0 p.V'nlys^:,s<.n uU..... ,v 
, * ''y ^' ^'^ "H-f:.n ,M I, :,n,|ra uarsl:,k- 

adc kulvalon lor :.|| siuh,-,,-,, dr ..IjH.ildandr 
= ' I'-' .^"""^ - ^l«Mro MHdH.vb.r- 

V'" "n-:.' t'H -nindrr d.-l m 

*lt'n Int.da .-as\..|\ ,,,,.(,. 

^i;d\ .1 pyridx v|n . M i ssm ;,, 
coi-ad nalnr. ;,il ,., t..| 

• ""'■•■'•d.s'c|:,flandf K I n I 
li^k.i irMil!:,(,.| lydn ,|| 
ptirli.iii Mirll.iM ill- ..lil.., !,.,(, 



'V en s;i konipli- 
n;i r \ ;M ;iiido K .ni 
iiitn ilrl piiiU- 
' > d \ I i U V I N s pi., 
trn.t .1 1 II III 



UM-;;ot :.lrrinl,Md:, ^...,„ .^^ ,„ 

Marndo h:nM.:;:w. p. . ,p. , , . .„ s v . s r.L....- 
valo orb ir.lhno U<.U.,l.-n dm m.hhmh-. 
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5. 



^ ,1, iilxdmiil.s I ii.iix.Hf .i\ - L 1 1 I ii 1m-i ;^<l N 
^j.,)., |Miii»N.i Ntttn ^^ ' '1 1 1 .t U I Nit I in! .1 I I N I. til 

|>\r«»lvN l;iii^s;i ml |':)K-ti I'lfm ihuImI sI.. 
, .1 voKnirr. kiMiiiur) fnlii;! u j . | » I 1 1 1 m 1 1 u»i i \ . t • 
.i\ \;ilL;:i.s <mIi hill. tie kt.l\;ilrii i d- n 
int'uid.i :;;i.m'H .ill j.:i\ri'lv.i j»\ii.l\s, n i (l^n 
liUlriinu; ;ill li:il:ms sli:i\.ii :ill alnsLill.is 
(iP'l^dt'M II I '^|^rlm L;i l^rit (ll\iin(i;i |i\ it »l \ n^.i n ^ 
s;i nim;mN;ill II i II-. Dril.i I < ti 1 1 ;i II :ii h U* hutii- n;ii- 
ni:i^l i*iinn:t liUll;is r\\ li \ d ii-ii ii i;. tm-ii i-n- 
u (HinnMtH::;cii cisiilu-^ iiixtUrl ln'i;;t 

li Vfk. iiiuKr vilKii >:ui;m h\<lii t in^ Im mU.h 
iiuml'r>r;is. i ilclhi l:ili nu-d i-n » .l ;in(li :: lviitil;ikl- 
yla i K;il:il>-s;ilui II. ^om nKtjli-^itr ;)ll iiH'in 
I'iiiili- lid ii[t|Hii L'll ii;iriu;nuic Id! ell iKihtii- 
sci :il I tu ludlMiulc iiK*ll;if» <k' i'liU:i i lmIv I iuiu-r- 
n;i \ id |»vr(il\ sen. I);ii vid h'mdrr mcr;i Uol \ id 
del -cnotn ;di:riiUririn|L;cii lilH^Tdii v;iU*l, v;it- 
i;;on()iii i iitdisi'ii U VMi ldi \ :mdr kol iniiislxiis 
Idl rtirmaii Itir I'li Uv;udil:div uUniiii; ;iv dr 
uljrhildamic u;;is(.'nia. 

l'-alif;t ii|nd'*mniu^i*n p:i.ssi-r;ir dt* ^;isci", nr 
\iiU;i olj:in uUimiiili !("irsl ^cnmn tjii pi)it»s 
lK r:;m;iSN;i. diir ol Jl':! vdrivti iiii; rt'd;iM ;n l ull- 
Inn d;id. I hii imdi'i" liH v-ii iiu'S s;i^d;i L;;iM'r. n<'- 
d:in dc uiidci' pMNSM^i'ii i^c'dtMii ktnidctisui- ik li 
l\;ilhu-|i iii'dii yll.N till cn I f i n | >',• i;d nr. .s<hii 

i in ;ikl iki'it h;dU'r sii; (iiuki'itii; I* ' (dU-r kr^ic 
Del- rod;iIl ;iVf;;is:ido sk irri*rl)(.'ri;rl utli ilrli 
iii iiu' Slim t drll;i v:ii iit:i hcTi; k\;ii kim- 
elU-r jiyndyseti, idiiylljiis .saliiiid;i drl\is 
l iH- lOi x ;ii mniii- :i\ dm \id pyrolyM'ii im d- 
vi*rli;iiidr t irk u kd inn.sL;:ist'ii . iuued:iil rn ^;i- 
d:ni ^;i.s' v;m iiu-imu li;dl iir rckdivt Uil;!. k:iit 
t;iill-l iijipriimin-cn ilcn kvjiidilt'l n"iu 
tiikukT:!^ livmciuU' pa oiiisliiiui i^ludcrn:i \;d- 
j:is s;"t. all tless \nlyiii iippj;:ir I ill rw a llri a 
.i;anL;L-i- den vid pyi-olyscii iiyi»ildadc \ im 

l\ni. liari^c'twiiu undi-rlallas <Jcl rcak I iotrsl <.r- 
lopp, .sitm luir ovaii anlylls p:^ sa s;dl. all rll 
hal^Kist urliallando iiumi dc idil^a rcak I ioiu i - 
na Jikc Ijl'Iiovlm- luinntdscvis uppnas pa L;ruiid 
;iv (K'l stoia (ivcrskoU av liiilarc kolv-Ueti nih 
\;do. soni vid pyroly.sc'ii fiiinas I ili,i;aii^lii;a. 
(irnoiii donna rikli^aic ;;asc'iik idat inn inlia- 
lU-c avrii di'l forliallaiwlcl, all siuiana kuiva- 
ti-n, siiiu lii;;;a p:^ ;;r;iiis(nnia<U'l tTn- tni'i;as- 
ninmni, liiltare kiiiina avloras ur sk i 11 ciImm- 
L^ol mkmI lilllijiilp av den rikii^auc -ascii k ida- 
tiniuMi. lyii^sla knlvalcna, soin ul.m cirlvU- 
liTandr .i;as kvarliliva (udi ^^)^koksa^ i Itcimd. 
Un (U' . d;ii l ur luvd lilllijalp a\ -ascii k n lal imi 
tirll vWi'f »lidvis lMinL;as all inttdlOIja di'H all- 
inaiina ^assh oiim inj^cn. laili-l np(d innin.m ii 
Nkapas saU'ilcs ^cntun inltuaiKle av in tirku- 
liraiuU' i;ab iiioiii redan i)p.pv;innl skillri- 
{ 



Imii. n\.i ) I II I I. d I r I! I Ilk.Hf plti- 

dnkli-'ii t\ dc mil.. in p\t<d\Nr:i . 1 I r i I r :dv I : i d c 
|l\l.Midt' I- . il \ .d iii.i St 11 1 1 1 -.ii- 11 K.rti del t.ink;iN. 
.11 dt II sl-i.i lui^ki.tpp ,is v.Hiii sk il I rrk. ik.s. 

'.;ci \dktii rirk n l.d t< .11 N^^.iN, M sln.mni;ii* p:i 

N)ii \:i;^ Idl p vml \ s» m 1 1 .idfl 1 sk il I nln'i^id , pa 
.;iiinil .i\ Ni(i;i *'iiiicm;( d i mr ii sn »i n* r indi dar- 
Miril h>iknipp:td K : d .d \ n. d < a \ > * i k : t ii dil'rki i 
\iNN iii;iM iiirdL;ei' c\\ li \ d tt-r i ii l; av iiK-d kok.^cn- 
ii.u Nl:dv I adf kulvaten. N».in k \ .i i sl :i n n;d i <lcn- 
N.HiitM.i, \ .iiii;<'iiuiii resl t'l'trUi sli'ti i linni av 
kt.ks nrdl)rmi;as. 

I shdU'l i*(»r pyiuiysi-aNcrna ndi-l uvan knn- 
t),i .iiidr;i ;;a.scr, I. e\. ^cnrl a It M-as kditinia 1 
ll;^^:t Im* asl ad kcmi ma n(ivl a\ idil;.) nnsi<;ido 
ki*imsk:i leak liniu-r under incd\erk:in av tlen 
pttiiis;! \.iiiiia skilfcrn. 



PutontaMbpr,:ik : 

i 

: 1. S.iH \ id I Or^iiNnin^ av (ilit ltW ande skil- 
j lerher;; in Nihi nmlei- lidUjiande av v:irnu; i^e- 
j iiuni i si;il r<*rlier-et uppl.i-na kan:der, kan- 
iirliM knal diiiav, all Netkm ell skiHer]taiti ^<'- 
noin pviidsN av^asals <m li Mi\il pnrosl. ;^a.ser 
inloiMs i dftla parli. medan (id ;innu a! 
: vannl. -ennni antira i sk iri*erl)crt;el uppla^- 
na kaiKili-j- ;in viinnel ii UV.i .>elkanaletna 
:dl di-NMi ^aser iiro av sadan ail, all de hainii- 
< dcr uKallas I'dr ki'inisk;i re:d< I it nii-r nian Un'- 
lirannin^ med ^k i rierher^el I jan >t :_;(»i ande .suin 
k al ;d \ .s;dnr. 

'J. S:dl enlif;t paleiU an.spraivel 1, k;iiiiudetk- 
; n:d darav. alt ! sk ilt'i-rparl iel a le ri n lores M- 
iiiinNlMiie en del av licn under pxinlvNcn bil- 

* riade i;;isen, scdan den -enum Ivi nide n.sa lit <n 
eller Iviiltnint^ under avkylniiii; ht-rovals .sina 
tdji lorande hestandsdelar. 

; ;t. Sail enlist palcidanbpi ;'ikel I, kaniieleek- 

; nal diirav, att den infnrda >;;l^en ^eiiuni en 
tiniiipressoranordnin^ brin^as all slrmnnia f^e- 
nuni ell parli av redan avt^asal varm' skifler- 
lier^ all darifr;in iid«)ias 1 annal hciKpiir- 
ti. diti oljeulvinnin^ pa^fir. 

j 1. S;dt enlist palenlapsp: ;dit n ! ik kim- 
ni U-( knal diirav. all en del av deii alerinl<n - 

•■ da ^a.seii ullaj^es fr;^n sk ill erliei -el innan deii 

• nail den /on. i vilken av-asnin- av skifler p.A- 
1 ;;;ir, me<lan en annaii del Tar paNsei a aven den- 
! n;i /iin. 

I a. Sail enlist na^ul av de ! < .re^;1e lule pa- 
lenhinspraken, kannelceknal -'arav, att 

j >erna inloras i skif lerher^e*. -enmn kaiialer. 

I Sinn under pyrolyscn iatj n' -jMi de s<nn -a^- 
avlopp. 
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Sveriaka Skiff oroljaakt lobuli^get , ^ rooro, owed;n. 

l.-A proodaa In tba gaaiiloutlun ol' oll-Oearlng ahald rooka In 
aitu while aup^jlylng tiaot throu/h channela Ooped In the rook, 
oharaatarlsa<:l In that when a ahala ^option haa baan dagaalflad by 
maana of pyrolyala and haa baooma popoua gaaaa ara introduoad 
In aeld portion, whila It la atlll warm, through othar ohannala 
bored In tha ahula rook than tha haat aup^lylng ohannala, and that 
aald gaaaa ora of ouoh kind that thay In tha maanvhlla ara aubjao« 
tad to chaaloal raaotlona without cumbuatlon, tha ahala rook 
acting aa a oatalyat. 

2/ A proooaa aa claimed in alalia 1, oharactarlsed In that at 
laaat a part of tha gaa formed during tha pyrolyala la raoyolad 
Into tha ahala portion after that Ita oll-bearlng oonatltuenta haa 
bean ratnovad by condanaatlon or waahlng with coolinjj, 

procaas aa olalmad In claim 1, oharaotarlaed by that 
the Introduced gaa by maana of a oompreaaor la cauaed to flow 
through a portion of already degaalfled warm ahale rook to be 
Introduced In another rook portion wherein oil la being recovered. 

l^. A prooeaa aa olainad In any of the olalmsl to 3, oh^^raota* 
rlsed by that a part of the recycled gaa la dlaoharged from the 
ahale rock before It haa reached the aone, wherein the degaalflca- 
tlofi ol^ ahale la taking plaoe, while another part la paaaed alao 
through thla zone. 

5* A proceaa aa olalaed In any of the preceding olalma, 
characterised by that the gaaaa are lnt;roduced Into the ah&le rook 
througl) tha ohannela aervlng aa gaa outleta durln^. tha p;/rolyala» 



